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WATER SOLUBLE REACTEVE ANTHRAOUNONE series is thus for example the dye of the formula: 
DYES O NH 
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This invention relates to new reactive dyes of the in which the symbols S, F, T and X have the above sig 
O NE nificance, which is known from British patent specification 

No. 868,492. 
-SOS l6 Water-soluble blue to greenish-blue reactive dyes are as 

a rule obtained by reacting 1-amino-4-bromoanthraqui 
NE-Y aze none-2-sulfonic acid with diaminobenzenes, such as 1,3- 

diaminobenzene or 1,4-diaminobenzene, or their mono 
& NH-4 N sole sulfonic acids, such as 1,4-diaminobenzene-5-Sulfonic acid ( ) 20 or 1,3-diaminobenzene-4-sulfonic acid, and converting the 

soe resultant compounds of the formulae: 
in which Zé denotes a cationic radical and Y denotes one. NH, 
of the radicals -CO-CH2CH2Cl, -CO-CH2-CH2. Br, SOH 
-CO.CH=CH2, 25 3. 

-co.-CH cooli and -CO.C.C.COO 
C m di 

More specifically, it relates to dyes of the formulae O NH-( >-NH, (Ea) 
30 

NH. NH, 
-so.9 SOg 

NH-CO.CHCHCl 32 35 

i-KY-so -( > (IIIb) 
sole O NE 

O NE 40 
SO3. 

soe 

NH-CO.CH=CH, 3ZP 
Y Y 45 in-() is O N- so,9 

SO3 (IIIc) 

soe NH, 
and SOE 

O NH2 50 3. 

N 
soe 

NH-CO.g=(-COOH 3Z 8 NH- SO3. (IIId) 
&l B 55. - - G into water-soluble reactive dyes of the anthraquinone 

d NH-(D-so: series by acylation of the amino group contained on the 
benzene-ring in various ways, for example by conversion 

SO3 () with suitable carboxylic acid chlorides or carboxylic acid 
Reactive dyes, such as are described in the literature, 60 anhydrides, such as acrylic acid chloride or acrylic acid 

for example in the periodical "Textil-Rundschau' 13 anhydride, by the process known from German printed 
(1958) on pages 323 to 325, in the periodical "Textil- application No. 1,089,095. 
Praxis' 13 (1958) on pages 936 to 940 and 1056 to 1061, We have now found that extremely bright reddish 
and in the periodical "The Textile Manufacturer' 84 blue new water-soluble reactive dyes of the anthraquinone 
(1958) on pages 522 to 526, contain in the simplest case, 65 series are obtained by converting the compounds contain 
which may be represented by the formula: ing three sulfonic acid groups obtained by introduction 

S-F-T-X (I) of two further sulfonic acid groups into 1-amino-4-(3- aminophenyl)-aminoanthraquinone-2-sulfonic acid of the 
attached to the dye molluecule F: Formula IIIb above or their salts into reactive dyes by 
(1) A solubilizing group S and to acylating the amino group contained on the benzene ring: 
(2) A reactive group X attached by way of the carrier T with acrylic acid chloride, acrylic acid bromide, acrylic 
of the reactive group. acid anhydride, chloromaleic acid anhydride, 3-chloro 
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propionic acid chloride or B-bromopropionic acid bro 
mide. 
For the introduction of two further sulfonic acid 

groups into the compound of the Formula IIIb, it is 
convenient to sulfonate 1-amino - 4 - (3-aminophenyl)- 
aminoanthraquinone-2-sulfonic acid or its salts by heating 
with sulfuric acid, which has a content of about 10 to 
50%, advantageously of 20 to 30%, of free sulfur trioxide, 
to temperatures between 20 and 80 C., advantageously 
between 30° and 50° C. In general about 300 to 1000, 
advantageously 400 to 700, parts by weight of sulfuric 
acid of the said kind is used for each 100 parts by weight 
of 1-amino-4- (3-aminophenyl)-aminoanthraquinone-2- 
sulfonic acid or its salts, especially its ammonium or 
alkali metal salts, such as its sodium or potassium salt. 
Sulfonation is as a rule completed within half to five 
hours. More prolonged heating is however in general 
not injurious. The duration of the sulfonation depends 
on the sulfur trioxide concentration of the sulfuric acid 
used, on the temperature chosen and on the ratio of 
the initial materials and can readily be ascertained in 
each case by preliminary test. To separate the trisulfonic 
acid thus obtained it is conventient to pour the sulfona 
tion mixture onto ice and/or into water to which water 
soluble neutral salts, for example sodium chloride, potas 
sium chloride or advantageously sodium sulfate, have 
been added to facilitate deposition of the trisulfonic acid. 
The 1-amino-4-(3-aminophenyl)-aminoanthraquinone tri 
sulfonic acid is as a rule recovered in the form of a salt, 
such as the trisodium or tripotassium salt. 1-amino-4- 
(3-aminophenyl)-aminoanthraquinone trisulfonic acid, 
on the basis of its empirical composition, probably cor 
responds in the form of the free trisulfonic acid to the 
formula: 

O NH, 

? so,H 
-( ) or 

soir (IV) 
The invention accordingly relates to the production 

of water-soluble reactive dyes of the anthraquinone series 
of the general formula 

9 NH, 

NH-Y size 

Nnk D-so - G SO3 (V) 
in whih Y denotes the radical of an acylating agent of 
the above-mentioned kind and Zé denotes a cationic 
radical, especially a proton, an ammonium cation or 
an alkali metal cation, such as a sodium cation or a 
potassium cation. It is not necessary for each of the 
three Zeb to have the same meaning. One or two of the 
ZeD may be a proton whereas the other one or two 
Zeb may be alkali metal cations. 

As radicals Y in formula V above we mention the 
following radicals of acylating agents: 

-CO-CE.C.H.Br, -CO.CHCHCl, COCH-CH 
-CO.C=CE.COOH and -COCC-COOH 

Cl d 
For the production of the new dyes it is usual to start 

from 1 - amino - 4 - (3-aminophenyl)-aminoanthraqui 
none-2-sulfonic acid and to sulfonate this compound by 
introduction into sulfuric acid which has a content of 
about 10 to 50%, especially 20 to 30%, of free sulfur is yields 
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4. 
trioxide. The dye, separated in the way usual in Sul 
fonations, is then acylated with one of the above-men 
tioned agents. Acylation may be carried out in variots 
ways, for example in water and in the presence of acid 
binding agents, such as alkali metal hydroxides, carbon 
ates, for example of sodium or potassium, and the acylat 
ing agent may be added as such or together with a water: 
soluble solvent or diluent inert under the conditions of 
the reaction, such as acetone or N,N-dimethylformamide, 
The intermediate substance of Formula IV to be acylated 
may however also be dissolved in an agent miscible with 
water and inert under the conditions of the reactions 
for example a carboxylic acid amide, such as N,N-di 
methylformamide or N-methylpyrrolidone, and the acylat 
ing agent of the above-mentioned kind added. The 
carboxylic acid amide then acts at the same time as an 
acid-binding agent. Addition of alkali metal hydroxides, 
carbonates or hydrogen carbonates to the reaction mix 
ture is therefore not necessary in this case. According 
to a further embodiment of the process the acylating 
agent may also be dissolved in a water-soluble solvent 
inert under the reaction conditions or finely dispersed 
in water and a concentrated aqueous solution of 1-amino 
4-(3-aminophenyl)-aminoanthraquinone trisulfonic acid 

5 added. Which of the above-mentioned methods is to 
be preferred depends in general on the choice of initial 
material. When working in aqueous liquids, account 
must be taken of the fact that part of the acylating agent 
used will react not with the intermediate substance of 
the Formula IV, but with the water and will thus be 
lost for the desired reaction. In this case it is therefore 
necessary to start with an excess of acylating agent. As 
a rule it is therefore a question of economy whether 
the use of an organic solvent, such as N,N-dimethyl 
formamide or N-methylpyrrolidone, or the use of an 
excess of acylating agent is to be preferred. 
The dyes obtainable according to this invention are 

distinguished in their use for dyeing fabrics of cotton 
or rayon staple according to the padding process in which 
the reactive dye is padded onto the goods in concentra 
tions of up to 80 grams per liter in the padding liquor 
and the dye is then fixed by steaming or by the action 
of hot air, by the fact that they do not precipitate from 
the padding liquor at temperatures between 20 and 
90° C. even in the presence of neutral salts, for example 
of about 5 to 50 grams per liter of sodium sulfate. 

In printing, the excellent water-solubility of the new 
reactive dyes is of extremely great technical importance 
because any part of the dye which has not been fixed 
on the goods to be printed in a manner fast to rubbing 
can be readily and completely removed by washing after 
steaming. 
By the usual process for dyeing and/or printing tex 

tile goods, such as fibers, threads, flock, woven fabrics 
and knitted fabrics of native and/or regenerated cellu 
lose, bright reddish-blue dyeings or prints of excellent 
fastness properties are obtained with the new dyes. For 
example the dye obtainable according to this invention 
by acylation of the above-described 1-amino-4-(3-amino 
phenyl)-aminoanthraquinone trisulfonic acid with acrylic 
acid chloride and which, in the form of the free acid, 
on the basis of its empirical composition probably has 
the formula: 

O NE 

SOE 

NEI.CO.CH=CH 

-(-)-son 
SOH (VI) 

on cotton clearer and redder blue dyeings than. 
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the dye known from German printed application No. 
1,089,095 and having the formula: 

O NH 

/N-so,H 
NE.C.O.CHCH 

O NH- -SO3H 
(VII) 

The new process permits the production of water 
soluble reactive dyes derived from 1-amino-4-(3-amino 
phenyl)-aminoanthraquinone-2-sulfonic acid, which are 
capable of dyeing and/or printing cellulosic textile goods 
in reddish-blue, extremely fast shades. The new dyes 
are of special technical interest, especially because hith 
erto the blue water-soluble reactive dyes most important 
technically have as a rule been derivatives of 1-amino 
4-(3-aminophenyl)-aminoanthraquinone-2-sulfonic acid. 
The dyes obtainable according to this invention may 

also be used for dyeing and/or printing material of a 
great variety of kinds, for example sheets of regenerated 
cellulose, films of polyvinyl alcohol, or textile materials 
of natural or synthetic linear polyamides, such as natural 
silk, wool, polycaprolactam or based on adipic acid and 
hexamethylene diamine, and are also suitable for dyeing 
fibrous material such as leather and paper. 
The invention is illustrated by, but not limited to, the 

following examples. The parts and percentages given 
in the examples are weight units. 

EXAMPLE 1. 
20 parts of 1-amino-4-(3-aminophenyl)-aminoanthra 

quinone-2-sulfonic acid is introduced while stirring at 0 
to --5 C. into 100 parts of sulfuric acid which contains 
24% of free sulfur trioxide. The mixture is then heated 
within one hour to about 40 C., kept for two hours at 
this temperature and then the reaction mixture is stirred 
slowly into 100 parts of sodium chloride solution satu 
rated at 20 C. The temperature of the mixture is 
prevented from rising above 50 to 60° C. by adding 
100 parts of ice. The resultant suspension of the re 
action product is stirred until it has cooled to room 
temperature, i.e. about 15 to 25 C., filtered by suction 
and the filter residue washed with 10% aqueous sodium 
chloride solution. After drying at 60° C. under re 

O 

15 

20 

25 

30 

35 

45 

6 
duced pressure, 25 parts of a chromatographically unitary 
compound containing three sulfonic acid groups is ob 
tained. 

Analysis of the product converted into the tripotassium 
salt gives the following result. 

Analysis.-Calculated for CHONSK (683.8): 
14.1% of S. Found: 13.9% of S. 
6 parts of acrylic acid chloride is introduced in small 

portions while stirring into a solution of 20 parts of the 
compound obtained as explained in the first paragraph of 
this example in 40 parts of N-methylpyrrollidone. The 
temperature rises to about 40 C. The reaction so 
lution is then stirred into 200 parts of an aqueous potas 
sium chloride solution saturated at about 20 C. The 
deposited reaction product is then filtered off by suc 
tion, washed with saturated aqueous potassium chloride 
solution and dried at 60° C. 20 parts of dye is obtained 
in the form of a blue powder. The new dye dyes 
cotton fabric bright reddish-blue shades by the padding 
process. 

EXAMPLE 2. 

30 parts of sodium hydrogen carbonate is introduced 
into an aqueous solution of 20 parts of the compound 
obtainable according to Example 1, paragraph 1, which 
has been neutralized with aqueous caustic soda solution. 
20 parts of 3-chloropropionyl chloride is stirred into the 
mixture within an hour with good cooling. The tem 
perature should be between 0° and -5° C. Then 5 parts 
of sodium chloride is introduced into the reaction mixture, 
the deposited dye is filtered off by suction and washed 
with 10 parts of methanol. 19 parts of the new dye is 
obtained. It dyes cotton in the same shade as the dye 
described in the last paragraph of Example 1. 
The new dye bearing a 6-chloropropionylamino group 

can be converted into the dye containing an acrylic acid 
amide group described in Example 1, paragraph 3, by 
stirring it in water with alkaline agents, for example for 
about 1 to 4 hours in about 1 to 8% aqueous caustic 
soda solution at 15 to 25 C. - 

If the equivalent amounts of the acylating agents 
specified in the following table are used instead of B 
chloropropionyl chloride, dyes are obtained which on the 
basis of their empirical composition probably have in 
the form of their free acids the formulae given in the 
table. The new dyes dye textile goods of cotton or 
rayon staple reddish-blue shades. 

Table 

Example Acylating agent Dye 

O NH 

SOE 
3------------------------ Br-CO-C-C-Br 

SOE 

NE- SOE 

NH-CH-CH, Br 
O 

O NE 

SO3H 

4------------------------ Cl–F–Cso 
o soil 

E-CEO 8 NH-(D-son 
Cl H 

Hg-c-d-cool 
O 
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We claim: 3. The dye of the formula: 
1. Dyes of the formula: NE O 

9 NH. ? soe 
? -so: 5 U NE 

NH-Y azil ( ) to 
& - >-soe G 

CO-CEs-CH 3. 2. e 

O SO3 

sole in which Zeb denotes a cationic radical selected from the 
group consisting of protons and alkali metal cations. 

in which Zé denotes a cationic radical selected from the 4. The dye of the formula: 
group consisting of protons and alkali metal cations and 5 N O 

Y denotes a member selected from the group consisting of 

-CO-CH-CHCl, -CO-CH-CH-Br, -CO-CH=CH 
--CO-CeCH-COOH -C of cool aze 

6 

soe 

NH 

d1 20 5 i ( >-so E. 

and sole 
-CO-CH=C-COOH in which ZGB denotes a cationic radical selected from the 

bi 25 group consisting of protons and alkali metal cations. 
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